The aim of this paper is to analyze unemployment and labor market developments in Algeria and assess the factors that may hamper employment creation. The results of the paper suggest that the relative low output-employment elasticities and rigid labor market are the main factors behind the still high level of unemployment, particularly among the youth. Simulation analyses, based on the results on the relation between labor market institutions and unemployment, show that improvement in labor market conditions in Algeria would be key in reducing unemployment both in the short-and mediumterm. JEL Classification Numbers: E29, J60, E32, D7.
I. INTRODUCTION

1.
Despite several years of sustained growth, the unemployment rate in Algeria remains high compared to other emerging economies. In addition, while growth performance in the last ten years was accompanied by a significant reduction in the overall unemployment rate, youth unemployment has proven more difficult to tackle. Given demographic trends and expected future increases in the labor force among the youth, youth unemployment is likely to remain high over the medium term.
2.
This paper analyzes unemployment and labor market developments in Algeria and assesses the factors that may hamper employment creation. In doing so, it estimates employment-GDP elasticities for Algeria's main sectors and different age groups and it assesses the effect of improvements in Algeria' labor market flexibility on unemployment outcomes.
3.
The results of the paper suggest that the relative low elasticities are the main factors behind the still high level of youth unemployment. The analysis of the paper also suggests that one important factor behind the low responsiveness of employment and unemployment to GDP growth in Algeria is the relative rigid labor market. In particular, the results on the relation between labor market institutions and unemployment show that improvement in labor market conditions in Algeria could have a significant effect in reducing unemployment both in the short and medium term.
4.
The paper also presents some stylized scenarios on the future evolution of unemployment and shows that in absence of reforms aimed at improving the responsiveness of labor market conditions to changes in economic activity, unemployment is likely to remain high over the medium term.
5.
The paper is organized as follows. The next section presents key descriptive statistics on Algeria's labor market. Section III estimates GDP-employment elasticities for Algeria's main sectors and for different age groups and shows how they have evolved over time. Section IV presents Algeria-specific estimates of the impact of labor market flexibility on unemployment outcomes. Section V presents some stylized medium-term scenarios for the evolution of unemployment and employment over the medium term. Section VI concludes with the main policy implications.
II. STYLIZED FACTS
6.
The overall unemployment rate in Algeria has declined considerably over the last decade falling from 30 percent in 2000 to only 10 percent in 2010 (Table 1) . Demographic factors have played an important role in affecting the dynamic of unemployment rates. Over the last three decades Algeria has undergone a rapid demographic transition to low fertility. Fertility rates have continuously decreased from 5.8 percent in 1985 to 2.4 percent in 2007.
As a result, population growth has declined from 3.1 percent to 1.5 percent over the same period (Figure 1 ).
7.
Participation rates have also steadily declined during the last decade generating fewer entrants into the labor market and contributing to substantially lower unemployment rates. 2 The additional demand for job, as expressed by labor force growth, has declined from an average of 4.2 percent over the period 1991-2000 to 2 percent over 2001-10. In contrast, employment growth has increased over the same period from an average of 2.9 percent in 1991-2000 to 4.7 percent in 2001-10, leading to lower unemployment.
8.
However, despite the large gains in the overall rate of unemployment observed during the last decade, unemployment has not decreased with the same speed for several segments of the population, particularly for the youth. As a result, the ratio of youth unemployment to overall unemployment has steadily increased over the recent period (Figure 2 ).
9.
In addition to youth unemployment (which is currently at 21.5 percent (Table 1) ), high unemployment rates are recorded mainly for women and people with higher level of education (respectively, 19 and 20 percent - Table 1) . While the high level of female unemployment may be largely driven by social factors, labor market imperfections play an important role in high unemployment rates among young graduates. First, as described more in detail in the rest of the paper, Algeria's labor market is relatively rigid, and therefore tends to favor insider versus outsider workers. Second, the high level of unemployment among young graduates is also the result of mismatches between labor market demand and supply: on the one hand, the economy has not been able to create sufficiently high skilled jobs; on the other hand, there seems to be an unbalanced distribution of Algerian students in favor of fields (such as humanities, social sciences, law and education) that generate an undersupply of the skills most needed by the private sector (Table 1) .
10.
These labor market imperfections also play an important role in explaining the very long length of unemployment spells in the Algeria's labor market-almost 50 percent of unemployed have been seeking a job for more than two years (Table 1) . In fact, relative rigid labor markets and labor-market mismatches tend to reduce job turnover and increase the incidence of long-term unemployment. In addition, the low turnover associated with a rigid labor market may also reduce the effectiveness of active labor market policies aiming at integrating outsider workers in the labor market.
III. EMPLOYMENT-GDP ELASTICITIES
11.
A valuable indicator for understanding the evolution of labor market outcomes is the elasticity of employment with respect to output. This indicator provides information on the employment intensity of growth and gives indication on how employment and GDP growth are correlated. Figure 3 displays the evolution of the growth rate of the non hydrocarbon sector 3 and of employment. Looking at the figure, despite the fact that the two series have not considerably co-moved over time, the employment intensity of growth has been in general relative high over the entire period. 4 This has been reflected in a relatively high arc elasticity (defined as the ratio of employment growth to non hydrocarbon GDP growth) which over the period has been on average equal to 0.64.
12.
However, the computation of the arc elasticity for overall employment may mask significant differences across different age groups. In fact, while the employment intensity of growth has been on average relatively high, the arc elasticity for young has been considerably low. Differentiating between the age group 15-24 and the group aged 24+, Figure 4 shows that the arc elasticity for young people over the recent 5 years has been half of the average arc elasticity for total employment and about one third of the arc elasticity of the age group 24+. Among the different sectors of economic activity, while services sectors absorb the largest part of new entrants (Table 3) , the sector being characterized by the highest employment intensity of growth is industry ( Figure 5 ).
13.
However, as shown in Figures 3-5 , the estimates of arc elasticities have to be interpreted with some caution since they tend to be very volatile and extremely sensitive to abrupt changes in employment and GDP. In order to address this issue, a measure of elasticity is estimated using a dynamic time-series specification of employment and non hydrocarbon GDP:
where E is the level of employment, Y the non hydrocarbon GDP, ρ indicates the persistence of employment and β is the short-term (i.e. contemporaneous) elasticity. While the elasticities obtained using equation (1) still have to be interpreted in terms of correlation between output and employment rather than causality, they are considerably less volatile than the arc elasticity.
14.
In addition, the use of equation (1) allows to identify the responsiveness of employment to output over different time horizons. In particular, for each period k, the kahead cumulative response of employment to output can be computed as: ∑ .
15. Equation (1) is estimated using OLS over the period 1993-2010. The problem of the relative low number of degrees of freedom is mitigated by the fact that equation (1) is a cointegration relationship 5 and therefore the OLS estimates are "super-consistent," in the sense that they converge more quickly than OLS estimates based on I(0) variables (Stock, 1987 where t-statics are in parenthesis, and the associated R 2 is 0.97. Using the estimated parameters reported above, the k-ahead cumulative response of employment to output is computed over different time horizons (Table 4 ). Given that the persistence of employment is less than one, which also ensures the stability of the empirical specification, the cumulative response of employment increases over time and is bounded. In particular, while the shortterm elasticity is about 0.5, the long-term elasticity (for k ∞) is about 0.9.
16.
While the elasticities computed using equation (1) help to smooth the correlation between output and employment, it could still be the case that they can evolve over time. To assess the evolution of the estimated employment-output elasticity over time, equation (1) was recursively estimated over the following periods: 1993-2000, 1993-2001, and 1993-2010 . The results obtained for the short-run elasticity are displayed in Figure 6 and suggest that the employment intensity of growth has significantly declined over the most recent period.
6
This reduction in the employment intensity of growth may suggest that in order to continue to reduce unemployment over the medium term, particularly among the segments of the population with highest rates, continuously larger gains in growth and/or changes in the factors underpinning employment elasticities will be needed.
17.
Previous theoretical and empirical evidence has identified a possible set of determinants of the employment-output elasticities, including (i) economic openness and export orientation, (ii) product market regulation and competitiveness, (iii) the size of public sector, and (iv) the rigidity of the labor market. While there are few empirical studies that assess the roles of these variables simultaneously, there is tentative evidence suggesting that lower economic openness, large public sectors and more rigid labor and product markets are 7 associated with lower elasticities and therefore higher levels of unemployment.
7
The next section will analyze in detail the role of labor market flexibility in Algeria.
IV. LABOR MARKET FLEXIBILITY AND UNEMPLOYMENT
18.
Economic theory and previous empirical studies have identified a number of policy and institutional determinants of unemployment, including unemployment benefits, tax wedges, the structure of collective bargaining, employment protection legislation, minimum wages and hiring costs. Overall, previous empirical evidence has in general concluded that more rigid labor market institutions may obstruct job creation and tend to be associated with higher levels of unemployment. While most of the empirical research has focused on single indicators of labor market institutions, recent studies (e.g., Feldman 2009 , and Bernal-Verdugo et al. 2012a , 2012b have also focused on composite indicators of labor market flexibility. The reason to consider a composite indicator is the inherently complex nature of labor market regulation and the evidence that improvement in labor market efficiency are likely to require reforms in more than one area of the labor market (Bassanini and Duval, 2009 ).
20.
The empirical evidence provided in recent studies analyzing the effect of composite indicators of labor market flexibility has in general confirmed that more rigid labor markets are associated with higher level of unemployment. However, while these studies have provided average estimates for large sets of countries, it is likely that the effect of labor market flexibility on unemployment outcomes depends on countries' structural and macroeconomic specific characteristics. The aim of this section is to analyze the effect of labor market flexibility on unemployment, including for Algeria.
Indicator of labor market flexibility
21.
The dataset The composite indicator is standardized on a 0-10 range, with higher value of the indicator representing a more flexible labor market.
22
. Figure 7 shows the indicator of labor market flexibility for Algeria and compares it with those of other emerging countries. This indicator points to Algeria's labor market being overall rigid in absolute terms (scoring 5 out of 10), and less flexible than in other MENA and emerging countries. Moreover, looking at the evolution of the indicator over time, it seems that labor market rigidity has increased over the most recent period for which data for the indicator are available (Figure 8 ).
Empirical methodology and results
23.
In this section, we discuss the empirical methodology used to analyze the relationship between labor market flexibility and unemployment outcomes in Algeria, and we present the results of the econometric estimations under alternative model specifications.
24.
We divide our empirical analysis in two parts. First, we estimate a static model specification to test for the hypothesis that the quality of labor market regulations has a first order effect on unemployment outcomes in Algeria. Second, we estimate a dynamic model specification to test whether labor market flexibility in Algeria affects the change in unemployment over time. Using a sample of 140 countries spanning the period 1980-2008, our findings indicate that, after controlling for other macroeconomic and demographic variables, increases in the quality of labor market regulations and institutions have a statistically significant negative impact both on the level and on the change of unemployment outcomes.
Static relationship between unemployment and labor market institutions
25.
In order to assess the relationship between labor market flexibility and the level of unemployment in Algeria we employ a standard static reduced-form specification in which unemployment is regressed against our measure of labor market flexibility, the interaction term between labor market flexibility and a dummy variable for Algeria, and a set of macroeconomic and demographic variables as controls:
where is the unemployment rate for country i at time t, is the composite indicator of labor market flexibility; a dummy variable that takes value equal to 1 for Algeria and zero otherwise; represents country dummies that capture unobserved country-specific determinants of unemployment, , is a vector of control variables, 10 including a measure of output gap to control for business cycle fluctuations (proxied by the difference of the GDP growth rate from a 5-year moving average), the size of government (proxied by the log of the ratio of government consumption to GDP), the degree of trade openness (measured as the log of the ratio of total exports and imports to GDP), the rate of urbanization, population density, a crisis dummy which takes value equal to 1 for the occurrence of a financial (banking, debt and currency) crisis and zero otherwise, and a common time trend.
26.
In equation (2), the impact of labor market flexibility on unemployment in Algeria is given by . The reason to use a panel approach with country-specific slopes instead of relying on a time-series regression is due to the fact that data for labor market flexibility for Algeria are available only for the period 2000-2008, and therefore the number of observations is not sufficient to perform a meaningful time-series exercise.
27.
The main results regarding the relationship between unemployment and labor market institutions are shown in Table 5 , which displays the estimates for the static specifications of the econometric model. First and foremost, in all specifications, improvements in the quality of labor market regulations that allow for a higher degree of flexibility have a statistically significant negative effect on unemployment. Interestingly, the effect is larger in Algeria than for the average of the countries in the sample. In particular, the results suggest that in Algeria an increase in the composite labor market index of one standard deviation would decrease the unemployment rate by about 1 percentage point. The significance and the magnitude of the effect are extremely robust across all specifications. In addition, the results are also robust when the sample is restricted to non-OECD countries.
28.
Among the control variables, apart from our measure of output gap, we find that government size has a positive and statistically significant effect on changes in unemployment (column II). This result is consistent with previous empirical evidence suggesting that countries characterized by a larger government size and a larger share of public employment tend to have higher unemployment rates (e.g., Feldman, 2006).
12
Dynamic relationship between unemployment and labor market institutions
29.
In order to assess the relationship between labor market flexibility and changes in unemployment we use a dynamic reduced-form specification in which changes in unemployment are regressed against our measure of labor market flexibility, the interaction term between labor market flexibility and the dummy variable for Algeria, and the set of macroeconomic and demographic variables described in the previous section:
30.
To address endogeneity due to the presence of the lagged level of unemployment among the regressors and to reverse causality from changes in unemployment to labor market flexibility, equation 3 has been estimated using the two-step GMM-system estimator. 13 31. Table 6 displays the estimates for different specifications. Looking at the table, it is evident that improvements in the quality of labor market regulations that allow for a higher degree of flexibility have a statistically significant effect, inducing a decline in unemployment. As for the static specification, the results suggest that the effect is larger in Algeria than for the average of the countries in the sample, with an increase in the composite labor market index of one standard deviation decreasing unemployment rate by about 0.9-1.2 percentage point. In particular, the results for our baseline specification (first column), which includes the lagged level of unemployment and our measure of output gap as a control, suggest that a one standard deviation increase in the labor market index is associated with a decrease in the annual change in unemployment of about 1.1 percentage points. In addition, the fact that the term of the lag of unemployment is statistically significant and higher than 1 14 implies that improvement in labor market flexibility in Algeria will be able to reduce unemployment rate also over the medium term.
32.
Among the control variables, apart from the lag of unemployment, we find that financial crises have a positive and statistically significant effect on changes in unemployment (column VI). This result is consistent with previous empirical evidence suggesting that financial crises lead to a significant and persistent increase in unemployment (e.g., Bernal-Verdugo et al. 2012a).
33.
Consistency of the two-step GMM estimates has been checked by using the Hansen and the Arellano-Bond tests. The Hansen J-test of over-identifying restrictions, which tests the overall validity of the instruments by analyzing the sample analog of the moment conditions used in the estimation process, cannot reject the null hypothesis that the full set of orthogonality conditions are valid (across the different specifications the p-value ranges from 0.25 to 0.56). The Arellano-Bond test for autocorrelation cannot reject the null hypothesis of no second-order serial correlation in the first-differenced error terms (across the different specifications the p-value ranges from 0.47 to 0.54).
34.
In order to assess whether the results are robust across different country groups characterized by different levels of economic development, equation (2) has been estimated excluding from the estimation sample the OECD countries. As pointed out by Roodman (2009b) , a problem with applying GMM-system estimator is that it may generate too many instruments which may reduce the efficiency of the two-step estimator and weaken the Hansen test of the instrument's joint validity. This could be an important issue when the number of countries is relatively small compared to the number of instruments, as it is the case when OECD countries are excluded from the estimation sample. To address this issue, and following Roodman's suggestion, we have applied the GMM-system estimator based on a collapsed number of instruments. The results obtained with this approach suggest that the effect of the quality of labor market institutions is statistically significant, and the effect is still larger for Algeria than for the average of the countries in the sample.
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Unemployment-output elasticity and labor market flexibility
35.
A channel through which labor market institutions affect the level of unemployment is the response and the persistence of labor market conditions to observed and unobserved shocks (e.g., Blanchard and Wolfers, 2000; Bassanini and Duval, 2009 ). Overall, previous evidence has in general pointed out that the resilience of unemployment to shocks is larger in countries with more flexible labor market.
36.
In order to test this finding and assess the response of unemployment to GDP for Algeria, a two step approach has been carried out. First, unemployment and youth unemployment elasticities have been computed as described in equation (1). The results suggest that the overall rate of unemployment reacts more strongly than the rate of youth unemployment to changes in GDP. Second, the estimated elasticities for all countries in the sample are regressed against the composite indicator of labor market flexibility.
37
. Figure 9 plots the relation between unemployment-output (Panel A) and youth unemployment-output (Panel B) elasticities and labor market flexibility, and confirms previous findings suggesting that gains in growth are likely to be translated into larger reductions in total and youth unemployment the more flexible is the labor market. In addition, given that in Algeria youth unemployment has been less responsive to changes in economic activity, improvements in labor market flexibility will tend to have a higher effect on youth unemployment.
V. MEDIUM-TERM SCENARIO
38.
This section presents stylized scenarios on the evolution of unemployment over the medium term based on two different alternative methodologies. In the first part of the analysis, the medium-term scenarios for unemployment are constructed using ILO (2011) estimates of the economically active population based on demographic projections and alternative measures of employment-GDP elasticities. In the second part of the analysis, the evolution of unemployment over the medium term is projected using the estimated elasticities between the unemployment rate and GDP.
39.
From a technical point of view, the main advantage of using the first methodology is to take into consideration demographic trends that affect the medium-term evolution of the economically active population. However, since projections for changes in labor force participations are mostly based on demographic trends, a limitation of this approach is that it assumes that changes in economic activity would not have an impact in the decision of entering and exiting the labor force. In contrast, while the second methodology does not suffer from this problem, since the response of unemployment to economic activity is directly estimated, it does not take into account demographic trends which can affect participation rates over the medium term.
40.
Despite these differences, the results obtained with both analyses suggest that in absence of reforms aimed at improving the responsiveness of labor market conditions to changes in economic activity, unemployment is likely to remain high over the medium term.
ILO projections and employment-GDP elasticities
41. Table 7 presents alternative scenarios of the evolution of unemployment over the medium term under different growth and employment-GDP elasticities, and using the ILO estimates of net labor force entrance over the period 2011-16.
42.
The baseline scenario shows that assuming employment-GDP elasticity equal to the one estimated in the first column of Table 4 , an average growth rate for non hydrocarbon GDP of 5 percent would lead to a reduction in unemployment of about 1.3 percentage points over the medium-term: from about 9.3 percent projected for 2011 to about 8 percent in 2016. The baseline scenario also shows that a more favorable growth performance of the non hydrocarbon sector (of about 6 percent) would significantly reduce unemployment, bringing the unemployment rate to about 5 percent by 2016.
43.
However, these results may be optimistic given the continuous reduction in the responsiveness of employment to changes in economic activity that has occurred during the recent past. In fact, extending the trend of the estimated elasticity shown in Figure 4 up to 2016, and in absence of labor market reforms aimed at improving the responsiveness of unemployment to economic activity, the average employment-GDP elasticity over the period 2011-16 could be of about 0.4. The evolution of unemployment under this assumption would be much less favorable. In particular, under the assumption of on an average growth rate of nonhydrocarbon GDP of about 5 percent, the unemployment rate would increase over the medium-term up to 11 percent. In addition, in order to reduce the unemployment rate to 5 percent by 2016, the nonhydrocarbon sector would need to grow at an annual rate of about 8 percent.
Unemployment-GDP elasticities
44.
An alternative way to project the evolution of unemployment over the medium term is to estimate unemployment-GDP elasticities (instead of employment-GDP elasticities). Figure 10 presents alternative scenarios of the evolution of unemployment and youth unemployment over the medium term under different unemployment and youth unemployment-GDP elasticities.
45.
Under the baseline scenario, the elasticities are assumed to be those presented in Figure 5 . Under this assumption, and an average growth rate of non hydrocarbon GDP of about 5 percent, the overall unemployment rate will decrease only slightly over the medium term while the youth unemployment will remain mostly stable. In addition, an improvement of potential growth from 5 to 7 percent would not be sufficient to significantly reduce youth unemployment.
46.
Under the alternative scenario, the elasticities are estimated assuming that labor market flexibility in Algeria would improve to the average level of other oil producers and emerging countries. Under this assumption, both unemployment and youth unemployment would decrease over the medium term. In addition, given that in Algeria youth unemployment has been less responsive to changes in economic activity, the reduction, in absolute terms, in youth unemployment over the medium term would be larger. In particular, while the total unemployment rate could fall from 10 percent in 2010 to 8.4 percent in 2016, the rate of youth unemployment could decrease from 21.5 percent in 2010 to 19 percent in 2016.
VI. CONCLUSIONS AND POLICY IMPLICATIONS
47.
Despite several years of sustained growth, the unemployment rate in Algeria remains high compared to other emerging economies. In addition, while growth performance in the last ten years was accompanied by a significant reduction in the overall unemployment rate, youth unemployment has proven more difficult to tackle as evidenced by the fact that the ratio of youth unemployment to overall unemployment has steadily increased over the recent period.
48.
The results of the paper suggest that the relative low elasticity for youth employment is one of the main factors behind the still high level of youth unemployment and that labor market imperfections play an important role in explaining the low employment intensity of growth.
49.
The descriptive evidence presented in the paper shows that Algeria's labor market is rigid both in absolute and relative terms (compared to other emerging counties), and therefore tends to favor insider versus outsider workers. The results of the empirical analysis suggest that reforms aimed at improving labor market flexibility may have important effects in reducing unemployment both in the short and in the medium term. In this context, reforms aimed at reducing search and hiring costs are particularly important to integrate young outsider workers into the labor market.
50.
However, while labor market flexibility has an important role, the high level of unemployment among young graduates is also the result of mismatches between labor market demand and supply: on the one hand, the private sector has not been able to create sufficient demand for skilled workers; on the other hand, the distribution of Algerian students is highly unbalanced towards disciplines (such as humanities, social sciences, law and education) that generate an undersupply of the skills most needed by the private sector. In this context, properly designed active labor market policies can reduce unemployment by improving the efficiency of the job matching process and by enhancing the skills of the unemployed.
51.
Reforms aimed at removing these labor market imperfections will also have an important effect in reducing the very long length of unemployment spells in the Algeria's labor market, as relative rigid labor markets and labor-market mismatches tend to reduce job turnover and increase the incidence of long-term unemployment. In fact, as evidenced by the results of the medium-term scenario analysis, in the absence of reforms aimed at improving the responsiveness of labor market conditions to changes in economic activity, unemployment is likely to remain high over the medium-term.
52.
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